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Nor t hwest Pl une
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STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for the Northwest Plune at the
Paducah Gaseous Diffusion Plant (PGDP) in Paducah, Kentucky, chosen in accordance with the
Conpr ehensi ve Envi ronnmental Response, Conpensation and Liability Act of 1980 (CERCLA), as
anended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA) and the Nati onal
Q| and Hazardous Substance Contingency Plan. This decision is based on the adm nistrative
record file for this site.

This action was initiated pursuant to the InterimMeasure provisions of the EPA and Conmonweal t h
of Kentucky Resource Conservation and Recovery Act (RCRA) pernits. The Commonweal th of Kentucky
concurs with the Federal Agencies on the selected interimaction, in accordance with the

requi renents of the Kentucky Hazardous Waste permt.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this record of decision (ROD), may present an
i mm nent and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF SELECTED REMEDY

The prinmary objective of this interimrenedial actionis to initiate a first phase renedial
action, as an interimaction to initiate control of the source and mtigate the spread of
contam nation in the Northwest plune. This operable unit addresses a portion of the contan nated
ground water. Additional interimactions associated with this integrator operable unit are

bei ng considered, as well as for other areas of contam nated ground water. Cher investigations
are underway to address other environnental nedia (e.g., surface water) and contam nated source



ar eas.
The naj or conponents of the interimaction remedy include

. The contam nated ground water will be extracted at two locations. The first
location, inmrediately north of the plant on the U S. Departnment of Energy (DCE)
property, is intended to control the source. The second ground water extraction
location is offsite of the DOE reservation at the northern tip of the nost
contam nated portion of the plume [greater than 1000 ug/l of trichloroethylene)
TCE]. The contam nated ground water will be punped at a rate to reduce further
contribution to contam nation northwest of the plant without changing hydraulic
gradi ents enough to nobilize Dense Non-aqueous Phase Liquids (DNAPL) or
significantly affect other plunes. This punping rate may be nodified during
operation to optim ze hydraulic contai nment by adjusting flow fromthe extraction
well's and to support subsequent actions.

. The extracted ground water will be collected in a nanifold and piped to the
treatnment system which will consist of two ion exchange units in parallel followed
by an air stripper with treatnment for off gas emi ssions. This technology will
provide treatnent to the contam nants of concern (TCE and technetium99). The
target level for treatnent of TCEis 5 ppb and 900 pG /I for [99] Tc.

. The anount of treated water discharged will be limted by the flow capacity of the
skid nounted treatnment units. The treated water will be discharged through Kentucky
Pol I uti on Di scharge Eli mnation System (KPDES) permtted outfall 001

. This interimaction also includes inplenentation of a treatability study to eval uate
an innovative technol ogy. The innovative technology to be studied involves the
potential utilization of iron filings as a viable alternative to punp and treat
technol ogy for ground water treatnent.

. The remedy does not address source renediation, however; the remedy will address
continuing release froma DNAPL principal threat source area.

DECLARATI ON

This interimaction is protective of human health and the environnment, conplies with federal and
state applicable or relevant and appropriate requirenents for this limted-scope action, and is
cost-effective. Although this interimaction is not intended to address fully the statutory
nmandate for pernmanence and treatnent to the naxi numextent practicable, this interimaction does
utilize treatnent and thus is in furtherance of that statutory nandate. Al though partially
addressed in this renedy, the statutory preference for renmedi es that enploy treatnent that
reduces toxicity, mobility, or volune as a principal elenent will be addressed by both this and
the final response action. Subsequent actions are planned to address fully the principal threats
posed by the conditions at this site. This pilot plant will be exam ned during the next two
years to determne the effectiveness of the renedial action. Renedial activities associated with
this remedy which continue beyond the pilot plant phase will require a revi ew be conducted to
ensure that the remedy continues to provi de adequate protecti on of human health and the
environnent within five years after commencenent of the renedial action. This reviewis
necessary because this renedy will result in hazardous substances remrai ning on site above
heal t h-based | evels. Because this renedy is an interimaction ROD, review of this site and of
this remedy will be ongoing as DCE continues to develop final remedial alternatives for the
integrator operable unit.



PART 2
DECI SI ON SUMMARY
2.1 Site Name, Location, and Description

The Paducah Gaseous Diffusion Plant (PCGDP) is an active Uranium Enrichnent facility owned and
operated by the United States Departnent of Energy (DOE) and cooperated by Martin Marietta
Energy Systens, Inc. (Energy Systens). PGP is located in the northwestern corner of Kentucky in
western McOracken County, about 10 miles west of Paducah, Kentucky, and 3 mles south of the
Chio River (Figures 1 and 2).

The DCE in the role of "Lead Agency," as defined in the National Q1| and Hazardous Substances
Pol | uti on Contingency Plan (NCP) is conducting cleanup activities at PGP under its

Envi ronnental Restoration and Waste Managenent Program Pursuant to Executive Order No. 12,580
3 CFR 193 (1987), 53 Fed. Reg. 2923 (January 29, 1987), the Lead Agency is required to assunme
the responsibility of ensuring that sufficient action is taken to cleanup its sites so as to
provide protection for human health and the environnment. These renedial activities are being
conducted in conpliance with the requirenents of the Commonweal th of Kentucky, the Environnenta
Protection Agency (EPA) and DCE, as further described in the followi ng section

The PGP is an active urani umenrichment facility which supplies fuel for conmercial reactors
Construction of the plant began in 1951 with operations initiated by 1952. The PGDP uses
gaseous diffusion to provide a physical separation process which allows for enrichnent of the
urani um Conmercial ly produced urani um hexafl uoride (UF[6]) is conposed of nostly urani um 238
([238]U), with a small percent of uranium 235 ([235]U). The gaseous diffusion process is

prem sed on the fact that UF[6] with fissionable [235]Uis slightly lighter than UF[6] with
[238]U. Therefore, as the UF[6] passes through the gaseous diffusion plant's cascade system
separation of the [235]U fromthe [238]U takes place. This separation results in enriched
urani um (slightly higher percentage of [235]U). The enriched uraniumcan then be transported to
other DCE facilities for further enrichnent.

2.2 Site History and Enforcenent Activities

In August 1988, volatile organi c conpounds (VOCs) and radionuclides were detected in private
wells north of the PGDP. The site investigation denonstrated that the principle contam nants of
concern in the offsite ground water are technetium99 ([99] Tc), a radionuclide, and
trichloroethylene (TCE), an organic solvent. The contami nation is spreading generally northward
towards the Chio River in nmultiple plumes. Past handling practices and di sposal of waste
material has lead to the contam nation of the ground water mgrating to the northwest from PGP
The interpretation of the location of these plumes is presented in Figure 3. This figure is for
illustrative purposes only and should not be interpreted as a precise description of the
locations of the plunes. The outer boundary of the plune is approximately three mles fromthe
northern border of the facility security fence

The contam nated area spans approximately 1.6 square mles. The contanmination of approximately
three billion gallons of ground water may have occurred in the Northwest Plune. Concentrations
of the contam nants within the Northwest Plune vary, with the higher concentrations within the
centroid of the nass. The concentrations also increase with proximty to the source areas
(northwest corner of PCDP).

Trichloroethylene is a nonflammable, highly volatile, colorless liquid used extensively for
degreasing fabricated netal parts. Trichloroethylene (TCE) has been produced comercially in the
United States since 1925, and used at PGDP continuously since 1952. The use of this product has



been steadily reduced by DOE during the |ast several years by instituting waste mnimzation
activities and using alternative conpounds.

Techneti umwas introduced to PGDP as a by-product of the reprocessing of uranium An eval uation
of the quantities, concentrations, and all records related to [99] Tc indicates that this

radi onucl i de was probably introduced to ground water from past handling or disposal of TCE
contami nated with [99] Tc and scrap netal contaminated with [99] Tc.

In the fall of 1988, the EPA and DCE entered into an "Administrative Order by Consent" (ACO
under Sections 104 and 106 of the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1980, as anended (CERCLA) to address the offsite contam nation. Pursuant to
the ACO PGDP conducted an investigation to determne the nature and extent of contam nation.
Results of this effort were published in a docunent entitled Results of the Site Investigation,
Phase | (Docunent #KY/ER-4, March 1991). A subsequent investigation sought to further
characterize the extent of contam nation. Results of this investigation were published in Draft
Results of the Site Investigation, Phase Il (Docunment #KY/ SUB/ 13B-97777CP-03/1991/1, Cctober
1991). A revised version of this docunent was submtted to EPA and the Commonweal th of Kentucky
in April 1992. Alternatives for renediation were identified and eval uated and published in the

docunent Draft Summary of Alternatives for Renediation of Ofsite Contami nation at the Paducah
Gaseous Diffusion Plant (Docunent #DOE/ OR-1013, Decenber 1991).

On July 16, 1991, EPA and the Commonweal th of Kentucky jointly issued permts under the Resource
Conservation and Recovery Act (RCRA), as anended by the Hazardous and Solid Waste Anendnent of
1984 (HSWA). The EPA permit contains only provisions of HSWA, while the Commonweal t h of
Kentucky permt contains provisions to address hazardous waste nanagenent as well as provisions
of HSWA. The HSWA provi sions require eval uation of hazardous constituents rel eases and
inplenentation of interimand final corrective nmeasures to address such releases. |In My, 1992
the Draft Interim Corrective Measure Wrk Plan For Hydraulic Contai nnent and G ound Water
Treatability Test (I CV (Docurment #DOE-OR-1031) was submitted to EPA and the Commonweal th, in
accordance with the HSWA provi sions of the Commonweal th of Kentucky and EPA permts, describing
an option for initiating contai nment of the Northwest ground water plume. However, information
derived from ongoing ground water investigations indicated the need to nodify this work plan.
The rationale for this nodification included: collection of additional information concerning
the characteristics of the Northwest Plune, better definition of the plume's boundaries, and to
ensure consistency with the final action which may include a passive treatnent system

A series of neetings between DOE, EPA and the Commonweal th of Kentucky, |lead to the agreenent
whereby DCE utilized the InterimCorrective Measure (ICVM) Wrk Plan to devel op a Techni cal

Menmor andum for Hydraul i ¢ Contai nment of the Northwest Plune, (SAIC 1993). The Techni cal
Menorandum in conbination with the Draft Summary of Alternatives for Renediation of Ofsite
Contami nation constitute DOE s equival ent of a Focused Feasibility Study for the Northwest Plume
interimrenedial action. The interimalternatives were summarized and transmtted for Public
and Regul atory coment in the Proposed Plan for InterimRenedial Action of the Northwest Pl ung,
(SAIC 1993). The Technical Menorandumwi |l al so serve as the ICMWrk Plan, subject to review
and approval in accordance with the provisions of HSWA

2.3 Highlights of Community Participation

On March 14, 1993, a notice of availability was published in The Paducah Sun, a regional
newspaper, regarding the Proposed Plan. This notice appeared in The Paducah Sun from March 14th
until the 21st of 1993. The Proposed Plan for InterimRemedial Action of the Northwest Plune
was released to the public on March 18, 1993. This docunent was made avail able at both the
onsite and off-site admnistrative records and at the Paducah Public Library. A public coment



period was held from March 18, 1993 through April 16, 1993.

Speci fic groups which received individual copies of the Proposed Plan included the | ocal PGDP
Nei ghbor hood Council, Natural Resource Trustees, and the PGP Environnmental Advisory Committee
Informal neetings were held with each group on March 18th and 22nd, respectively. At these
neeti ngs, DCE personnel briefed the groups on the proposed action and solicited both witten and
verbal comments.

On March 29, 1993, an announcenent of a public nmeeting scheduled for April 6th appeared in The
Paducah Sun. A display ad was placed in the newspaper on April 4, 1993 which al so announced the
public neeting and the availability of the docunment. Information bulletins were nailed to 1,933
residents, 1,850 PGP enpl oyees, and 133 local officials on March 31, 1993. Phone calls and/or
visits were nade to various stakehol ders, including neighbors and representatives of
environnental groups, to alert themof the public comment period and briefly explain the
Proposed Plan. Proposed Pl ans and/ or Techni cal Menoranduns were numiled to those contacted. At
the April 6th public neeting, representatives of DOE, EPA and the Commonweal th of Kentucky
answered questions and addressed comunity concerns. Pursuant to a request fromthe Tennessee
Vall ey Authority (TVA) the comment period was extended until April 23, 1993. This extension of
tine for public comrent appeared in The Paducah Sun on April 18, 1993. A response to the
comrents recei ved during the public participation period is included in the Responsiveness
Summary, which is part of this Record of Decision

Thi s deci si on docunent presents the selected interimrenedial action for the Northwest Plunme at
PGDP, chosen in accordance with CERCLA, as anended by SARA, the EPA and Commonweal th of Kentucky
permts issued under the RCRA as anended by HSWA, and to the extent practicable, the Nationa
Q| and Hazardous Substances Pol |l ution Contingency Plan (NCP). The decision for this interim
action at this site is based on the adninistrative record

2.4 Scope and Role of Qperable Unit or Response Action
Previ ous Response Action Associated with this Response Action

Following the initial discovery in 1988 of ground water contam nation, DCE began providing an
alternative water supply to those residences with contam nated ground water. Provision of an
alternate water supply was initiated to ensure i nmedi ate protection of human health from
potential adverse effects due to the consunption and use of the contam nated ground water

This Response Action and the Site Managenent Strategy

Pursuant to EPA Office of Solid Waste and Emergency Waste Response (OSWER) Directive 9355. 3-02
possi bl e reasons for inplenenting an interimaction include: protection of human health and the
environnent froman inmmnent threat, or institution of tenporary neasures to stabilize the site
to prevent further mgration of the contam nant plune. The prinary objective of this response
action is to stabilize the site by controlling the ongoing mgration of contam nants in the
Nor t hwest Pl urre.

A Site Managenent Plan (SMP) has been drafted which specifies the strategy for investigating and
remedi ati ng hazardous substance rel eases. The draft SMP was submtted to the EPA and the
Commonweal th of Kentucky for review The proposed strategy in the draft SMP is to divide the
site into source areas and environnental nedia which nmay be inpacted by conm ngl ed hazardous
subst ance rel eases fromsource areas. Discrete response actions (i.e., operable units) will be
sel ected and inplenented to address the source areas (i.e., source operable units) and the
environnental nedia (i.e., integrator operable units) inpacted by conmm ngled rel eases from
source operable units. Prioritization in the draft SMP for investigation and possible interim



renmedi al actions have been assigned to each of the integrator operable units and source operable
units depending on their potential for contributing to off-site contam nation. Because
integrator units serve as mgration pathways that transport contam nation from source operable
units to off-site receptors, they receive the highest priority for undergoing initial evaluation
and interimactions.

Consistent with the site nanagenent strategy in the draft SMP, this action has been prioritized
to address the Northwest Plunme of the ground water integrator operable unit which includes
offsite contam nation that may continue to mgrate and contam nate cl ean aquifers and
potentially expose additional offsite receptors. This interimaction (operable unit) conprises
an increnental step towards conprehensively addressing site problens. The primary objective of
the interimaction is to stabilize the site by initiating control of the northwest contam nation
plume. This interimrenedial action addresses a portion of the ground water integrator operable
unit by mtigating the spread of the high concentration portion of the Northwest Plune,
decreasing the migration of contam nants fromthe Northwest Plune source area, and providing
mass renoval of the contaminants in the Northwest Plune. By inplenentation of interimactions
the ground water integrator unit can be addressed in the nost expedi ent manner consistent with

t he program managenent principles of the NCP

The limted scale extraction and treatment systens in this ROD constitute the first phase in
remedi ati on of the ground water contamination. This action can be inplenented rapidly while
feasibility studies can be conducted for the renminder of the integrator operable unit. This
phased approach is consistent with EPA OSWER Directive 9283.1-06 which sets EPA's policy for
remedi ati on of DNAPL contam nated ground water. The directive advises that the plune should be
contained early, that initiation of early actions should take place as soon as possible after a
problemis identified for which an early action is appropriate, and early actions should be
coordinated with final renedies such that they are the first phase of the overall renedia
action. The directive further advises that renmedial actions for DNAPL contam nated ground water
shoul d be inplenmented in a phased approach so that infornmation gathered fromi npl enentation of
the early phase(s) can support selection of an appropriate final action

This interimaction also includes inplenentation of a treatability study to evaluate an

i nnovative technol ogy that may serve to further reduce the long-termoperating costs associ ated
with this renedial action. The innovative technology to be studied is the utilization of iron
filings as a viable alternative to punp and treat technology for ground water treatnent. Section
2.7 of this ROD provides greater detail regarding the innovative technology and its treatability
eval uati on.

Fut ure Response Actions Associated with this Response Action

The remedi al action described by this RODis not the final action for ground water or for the
Nort hwest Plune. Follow ng issuance of the ROD for this extraction and treatnment systeminterim
action, a feasibility study will be initiated to evaluate additional renedial alternatives to
inmprove the effectiveness of this limted scope interimrenedial action. The use of |ow
perneability walls around the source and punp areas of the dissolved phase plune will be
included in the feasibility study. This study may lead to a Proposed Plan for a second interim
action for the Northwest Plune.

Al though a site investigation, public health and ecol ogi cal assessnent, and an alternative

eval uation was perfornmed for the PGDP site, a final action cannot be recommended until further
characterization activities have been conpleted. Before a final action can be recommended for
the ground water integrator operable unit, a baseline risk assessnent nust be conpleted for

the ground water integrator operable unit, including ecological risk, and the follow ng data
gaps need to be addressed, at a minimum nore conplete characterization of the Northeast Pl une;



the interaction between the Regional G avel Aquifer (RG) and the deep aquifer; the interaction
between the RGA and Chio River; and the interaction of all source operable units with the ground
water integrator operable unit. Al though additional data will be needed before the selection of
a final action, sufficient information is available to support the interimrenedial action
presented in this document. This interimaction should not be inconsistent with nor preclude
inpl enentation of any currently anticipated final renedy. Furthernore, data which is collected
during this interimaction will be utilized to assist in evaluation of design and inplenentation
of the final action

2.5 Integrator Qperable Unit Characteristics
Hydr ogeol ogi ¢ Characteristics

The subsurface underlying the PGP consists of four prinmary, correlational hydrogeol ogic units
the Upper Continental Recharge System (UCRS), the RGA the Porters Oreek Cay, and the McNairy
Formati on. These correlations are based primarily on the physical properties of the specific

units. (See Figure 4).

The UCRS consists of clayey silt, with thin zones of sand and gravel appearing at various

el evations throughout the plant site. The sand and gravel are relatively discontinuous
laterally throughout the predom nantly clayey silt of the upper continental deposits. The flow
direction is prinmarily vertical in this unit owing to the large conductivity contrasts between
it and the underlying RGA

The RGA consists of sand and gravel facies of the |ower continental deposits. This is the

dom nant flow systemfor this region due to its relatively high hydraulic conductivity and is
the primary aquifer of interest inthis interimrenedial action. The unit ranges in thickness
from10 to 40 feet with its main source of recharge as infiltration fromthe upper continental
deposits. The RGA is truncated by the Porters Creek Cay. This "terrace" results in the
restriction of flow and high hydraulic gradient in this region of the plant. Toward the north
end of the plant, near the Chio R ver, the gradient increases indicating discharge conditions
Exi sting regi onal nmaps show that the RGA is thin or absent beneath the river inplying that flow
beneath the river is unlikely. The nornal pool elevation of the Chio River as reported by the
United States CGeol ogical Survey (USGS) is 290 feet Mean Sea Level (MsL). This |evel depicts

di scharge conditions at the boundary of the RGA with the Chio R ver. Consequently, the Chio
River is assuned to act as a sink, or hydraulic boundary to the flow systemand is designated a
constant head boundary with an el evation of 290 feet (MsL) for both the UCRS and the RGA

The Porters Creek Clay is a predomnantly clay |ayer that appears as a confining layer to the
McNairy Formation only at the southern portions of the PGDP site, and is absent beneath nost of
the site. The exact northerly extent of this layer is not certain, but it appears to extend
only slightly north of the terrace.

The McNairy Formation consists of interbedded and interlensing sand, silt, and clay. This unit
is approxi mately 225 feet thick and lies at depths ranging from70 to 100 feet bel ow the ground
surface. Regionally, the McNairy grades from predom nantly sand near the M ssissippi R ver
Valley to both sand and clay near the PGDP. Water within this unit noves probably in a
northerly direction with discharge areas along the Chio River

Various testing nmethods were used to characterize these units with respect to conductivity,
transmssivity, storativity, and hydraulic gradient. Investigative methods include collection of
nmonthly water |evel data fromnonitoring wells onsite and offsite of the plant, aquifer punp
tests, slug tests and nunerical nodeling and optimzation of the site. The nost conplete set of
conductivity data for the area cones fromslug tests perfornmed on the various hydrogeol ogi c



units.

In 1990, DCE commi ssioned the Phase | G ound Water Study which prepared a three dinensional
ground water flow nodel of the PGDP. This nodel has been updated into a regional three

di mensi onal ground water flow nodel for the PGP and an optim zation plan for well placenent by
nmeans of a three phase study incorporating the results of new data obtained at the plant since
1990. The Phase | Gound Water Study which was conpleted in March, 1992 served to outline the
strategy proposed to neet the objectives for the updated three phase study. Specifically, Phase
1 outlined the current conceptual nodel and new hydrogeol ogic data to be incorporated into the
new nodel .

The Phase || Gound Water Study incorporated the new data and conceptual nodel revisions into an
updated three dinensional flow nodel. Calibration and sensitivity anal yses al so were conduct ed.
Thi s phase was conpleted in August of 1992. The Phase IIl Gound Water Study is the | atest
optimzation plan for well placenent utilizing the results fromthe updated Phase Il G ound

Water Study flow nodel. This phase was conpl eted in Decenber of 1992.

The nodel is based on a USGS finite difference bl ock centered nunerical code called MODFLON
This code allows variable grid dinensions, |ayer thickness and a m xed distribution of aquifer

paraneters. In addition, MODFLOWis nodul ar, which neans that additional prograns nay be used
in conjunction with the nain code. Additional enhancenent codes have been utilized for purposes
of nmodeling the PGP to mathenatically determne the best well |ocations and optinal punping

rates necessary to contain the plune.

The nodel was calibrated by matching conputer generated water |evels to observed water |evels.
Calibration helped to determ ne | ayer elevations and hydraulic aquifer paraneters. Follow ng
calibration, the pathway and rates of ground water novenent were nodel ed using particle

t racki ng.

Cont am nant Characteristics

The contam nants of concern within the Northwest plune are TCE and [99] Tc. TCE was conmmonly used
onsite as an industrial solvent for several years. This hal ogenated conpound is designated as a
dense non-aqueous phase |liquid (DNAPL) due to the characteristic insolubility at high
concentrations and a higher specific gravity than water. Once released into the environment TCE
tends to travel by gravity in a downward path. Lateral novenent results predom nantly by
contact with | ow perneable areas and capillary action. Due to the insolubility, TCEwill tend
to travel along beddi ng pl anes regardl ess of the direction of ground water flow. DNAPLs tend to
persist for long periods, while slowy rel easing a dissolve phase into the ground water.

[99] Tc is the nost widespread radionuclide present at PGDP. This radionuclide resulted as a
by- product of the reprocessing of uranium The introduction of TCE and [99] Tc into the ground
wat er was probably due to the past handling or disposal practices. [99]Tc is very soluble in
water and will tend to readily mgrate in the direction of nornmal ground water flow.

2.6 Summary of Site R sks

The findings of an assessnment of potential risks to public health and the environnent as a
result of the contam nation migrating offsite was reported in the Draft Results of the Public
Heal th and Ecol ogi cal Assessnent, Phase || (Docunent #KY/ SUB/ 13B-97777CP-03/1991/1, 1991).
Contami nated residential wells are currently not being utilized for domestic use of ground
wat er. However, the domestic use of off-site ground water is a potential future exposure

pat hway.



The results of the Draft Results of the Public Health and Ecol ogi cal Assessnent, Phase || (PHEA)
suggested potential adverse effects fromdonestic use of ground water based on the estinated
excess lifetinme cancer risk and hazard indices. Trichloroethylene fromoff-site nonitoring wells
created a potential increased lifetine cancer risk for the sumof ingestion and inhalation

pat hways. The concentration of TCE within the area of the planned interimaction is above 1,000
ug/ 1, while the Maxi mum Cont am nant Level (MCL) cited in the Safe Drinking Wter Act (SDWA) is 5
ug/ | .

The PHEA found that the critical exposure pathway is related to the offsite mgration of on-site
contam nant sources. The PHEA al so recomrended action to elinmnate the off-site migration of
these contam nants. Based on the prelimnary results of the PHEA and the ground water studies
DCE, EPA, and the Kentucky Division of Waste Managenent have decided that there is sufficient
potential risk to the public and environnment to warrant an interimaction. The principle goals
of this interimaction are to decrease the risk by mtigating the spread of the high
concentration portion of the Northwest Plune, retarding the mgration of the contam nants
emanating fromthe source area, and to provide mass renoval of the contami nants in the Northwest
Plume. Prior tothe inplenentation of the final renedial action a baseline risk assessnment will
be conducted on the ground water integrator operable unit.

2.7 Description of Alternatives

Two alternatives were considered for addressi ng the ground water contam nation in the Northwest
Plume. The first alternative would be to take no action at this tine and sinply allow the
ground water to continue to migrate toward the Chio River. The second alternative woul d provide
for an interimaction which will alter the hydraulic gradients through ground water extraction
This second alternative will initiate containment of both the source and hi gh concentration
areas of the ground water plune. These two alternatives are described in greater detail in the
subsequent par agr aphs

Alternative 1 - No Action

Pursuant to Section 300.430(e)(6) of the NCP, DCE is required to consider a no action
alternative. This alternative is useful as a baseline for conparison between potentia
alternatives. Under this alternative no further action would be taken with regard to the
contam nated ground wat er

Alternative 2 - Extraction and Treatnment, and Innovative Technol ogy Treatability Study

This alternative involves the operation of a pilot extraction and treatnent systemto initiate
hydraul i ¢ contai nnent of the source area and the centroid of the plune. The sel ected renmedy
will include the following activities

i) The contami nated ground water will be extracted at two locations. The first |ocation

imredi ately north of the plant on DOE property, is to initiate control of the source. Wile the
second ground water extraction location is offsite of the DOE reservation at the northern tip of
the nost contam nated portion (greater than 1000 ug/l of TCE) of the plune. The contam nated
ground water will be punped at a rate to reduce further contribution to contam nation northwest
of the plant without changing hydraulic gradients enough to nobilize Dense Non-aqueous Phase
Liquids (DNAPL) or significantly affect other plunes. This punping rate may be nodified during
operation to optim ze hydraulic contai nment by adjusting flow fromthe extraction wells and to
support subsequent actions.

ii) The extracted ground water will be collected in a nanifold and piped to the treatnent
system which will consist of two ion exchange units in parallel followed by an air stripper



with filtration for off gas em ssions

iii) The anount of treated water discharged will be limted by the flow capacity of the skid
nmounted treatnent units. The treated water will be discharged through Kentucky Pollution
Di scharge Eli mination System (KPDES) permtted outfall 001

iv) This interimaction also includes inplenentation of a treatability study to evaluate an
i nnovative technology. The innovative technology to be studied involves the potentia
utilization of iron filings as a viable alternative to punp and treat technol ogy for ground
wat er treatnment.

v) The renedy does not address source renedi ati on, however; the renedy will address continuing
rel ease froma DNAPL principal threat source area

Approxi mately fourteen (14) nonths will be required to design and construct the sel ected renedy
prior to initiation of operation and mai ntenance activities. This pilot systemw ||l be eval uated
for a period of 2 years to determne the treatnment efficiency of the extracted ground water, the
effect of extraction on the RGA, and to evaluate the potential benefit of an innovative

technol ogy (treatnment with iron filings) Aternative 2 as developed in the Focused Feasibility
Study and presented in the Proposed Plan, satisfies all identified ARARs for the interimaction
cited within this docunent.

2.8 Summary of the Conparative Analysis of the InterimAlternative

This section provides the basis for determning which alternative (i) neets the threshold
criteria of overall protection of human health and the environnent, State approval, and
conpliance with ARARs, and (ii) provides the best bal ance between effectiveness and reduction of
toxicity, mobility, or volune through treatnment, inplenentability, and cost, and (iii) satisfies
community acceptance. Because of the limted scope of this interimaction, the conparative

anal ysis focuses on the selected renedy, while considering the no action alternative under the
appropriate criteria.

Federal law requires nine criteria be used for eval uating the expected perfornance of renedi a
actions. The nine criteria are introduced bel ow and the present proposal is evaluated on the
basis of these criteria. Because this action is intended to integrate both RCRA and CERCLA
requirenents, State acceptance has been substituted for State approval and listed as one of the
threshold criteria. This change is necessary to reflect the fact that this interimaction was
initiated under the provisions of the Kentucky Hazardous Waste Permt and nust fulfill those
RCRA requirenents.

1. Overall protection of hunman health and the environnent. Requires that the alternative
adequately protect human health and the environment, in both the short and | ong-term
Protection nmust be denobnstrated by the elimnation, reduction, or control of unacceptable risks.

2. Conpliance with applicable or relevant and appropriate requirenents (ARARs). The
alternatives nust be assessed to determine if they attain conpliance with applicable or rel evant
and appropriate requirenents of both state and federal |aw

3. Long-termeffectiveness and pernanence. Focuses on the nmagnitude and nature of the risks
associated with untreated waste and/or treatnent residuals. This criterion includes

consi deration of the adequacy and reliability of any associ ated engi neering controls, such as
noni toring and nai ntenance requirenents.

4. Reduction of contami nant toxicity, nmobility, or volune through treatnent. The degree to



which the alternative enploys treatnment to reduce the toxicity, mobility, or volune of the
cont am nat i on

5. Short-termeffectiveness. The effect of inplenmenting the alternative relative to the
potential risks to the general public, potential threat to workers and the tinme required unti
protection is achieved.

6. Inplementability. Potential difficulties associated with inplenenting the alternative.
This may include: the technical feasibility, admnistrative feasibility, and the availability
of services and materi al s.

7. Cost. The costs associated with the alternatives. These include the capital cost, annua
operation and nmi ntenance and the conbi ned net present val ue.

8. State approval. The incorporation of any fornmal coments by the Kentucky Division of Waste
Managenent to the Interim Measure for the Northwest Plune.

9. Comunity acceptance. The consideration of any fornal coments by the comunity to the
Proposed Plan for interimrenedial action

The criteria listed above are categorized into three groups. The first, second, and eighth
categories are threshold criteria. The chosen final alternative nust nmeet the threshold
criteria to be eligible for selection. The five primary balancing criteria include criterion
three through seven. The last criterion is ternmed the nodifying criterion. The nodifying
criterion was evaluated foll owi ng i ssuance of the Proposed Plan for public review and coment.

Overal|l Protection of Human Health and the Environnent

Alternative 1 doesn't provide protection of human health or the environment. However, the risk
cannot be quantified until a baseline risk assessnment has been conducted at this site
Alternative 2 is intended to serve as an interimaction which will provide protection to both
the public and the environnment by limting the mgration of the contam nated pl une.
Additionally, Alternative 2 will provide treatnent of the ground water to decrease the
concentration of the specific contam nants which are causing the threat.

Currently, the threat of direct exposure to the contam nated ground water has been mitigated by
the supply of a clean alternative water source to the affected resi dences. However, due to the
persi stence of this formof contam nation in ground water the potential exists for risk to
future water well users.

Conpl i ance with ARARs

Table 1 lists the ARARs for this interimrenedial action. This table only lists those ARARs
pertinent to the limted scope of this interimrenedial action. Therefore the ARARs listed in
Table 1 pertain to the extraction and treatnent systemoperations and not to any ARARs
associated with aquifer renediation goals. Such ARARs will be addressed in subsequent renedia

actions. In sone instances, rules cited contain both substantive and procedural or
adm nistrative requirements. |n accordance with the NCP, only the substantive requirenments are
ARARS.

Alternative 2 as developed in the Focused Feasibility Study and presented in the Proposed Pl an
satisfies all identified ARARs for the interimaction cited within this document. No ARAR
wai vers were necessary.



Long-term Effecti veness and Per manence

The no action alternative could cause potential health and environmental inpacts to occur
through a future exposure scenario. The extraction and treatnent systemis intended as an
interimaction until sufficient infornmation can be accunulated to fornulate the final solution
for this integrator operable unit. This action is intended to be consistent and appropriate with
the final renedial action. The effectiveness and efficiency of this systemw || be eval uated
for potential final actions. Additionally, the treatability test for the in situ reactor concept
will be evaluated to determne its feasibility as a future remedial solution. This potentia
future action uses an innovative passive systemwhich utilizes iron filings to efficiently
renove contam nants while al so providing cost effectiveness.

Reduction of Toxicity, Mbility, or Volunme Through Treat nent

The extraction and treatnent systemwould serve to reduce the nobility of the contam nation by
initiating control of the source area and preventing further spread of the high concentration
areas of the ground water plune. Further, the extracted ground water will be treated by ion
exchange and air stripping to | ower the concentrati on of the contam nants to reduce the toxicity
and volunme of the contaminants. The potential exists for the [99] Tc to becone concentrated
within the ion exchange nedia. The DCE is prepared to provide for the handling and storage of
contam nated i on exchange naterial at PGP

Short-term Effecti veness

The remedi ati on of ground water contam nated with organi c solvents and radi onuclides is a

l ong-term process. The treatnent systens may require extensive periods of tinme before the
remedi al objective can be defined and attained. This interimaction will provide effective
short-termstabilization of the contam nated plune.

The extraction and treatnent will be conducted in conpliance with all of the ARARs cited in
Table 1. This alternative will not pose a threat to nearby comunities or the workers
associated with the operation and nai ntenance of the treatnment system Wrkers associated with
the construction and operation of the extraction and treatnent systemwi ||l abide by the
requirenents of a site-specific Health and Safety Plan (HSP). This HSP will be prepared as part
of the bid package and subnmitted to the selected contractor prior to the award of the project.
Prior to inplenmentation of this interimaction the EPA and KDEP will be provided the opportunity
to reviewthe HSP. The draft HSP will be nodified by the contractor to reflect pertinent
comrents by the Regul atory Agenci es.

Inpl emrentability

The ground water extraction, and air stripping, cited in Aliternative 2 are readily avail abl e
technol ogies and no difficulty should be encountered in finding vendors to supply the treatnent
equi pnent. Experience with large scale treatnent for [99] Tc, however, is limted and data on
the capacity of the ion exchange resins selected for this action is inconplete

Cost

The estinmated capital cost of the extraction and treatnent systemis between $11-12 million with
an annual operating cost of between $1.5-2 nillion. A conplete breakdown estimate for the costs
associated with Alternative 2 is included in Table 2 of this docunent. DCE considers the
expenditures associated with extraction and treatnent to be reasonabl e and appropriate for this
interi mrenedial action



St at e Approval

The Techni cal Menorandum Proposed Plan and Draft ROD were issued for review and comments by
both the Commonweal th of Kentucky and the EPA. This docunentation was devel oped consistent with
the RCRA Interim Corrective Measures Wrk Plan. The Kentucky Division of Waste Managenent
concurs with this action, consistent with the requirenents of the Commonweal th of Kentucky's
RCRA permit.

Communi ty Accept ance

Judging fromthe coments received during the public comment period, the selected interimrenedy
specified in the Record of Decision is supported by the residents of McGOracken County, Kentucky;
including the | ocal PGDP Nei ghborhood Council, and the PGP Environnental Advisory Committee.
The United States Environmental Protection Agency, Kentucky Division of Waste Managenent, the
Tennessee Valley Authority, and the United States Departnent of the Interior also concur with
the sel ected renedy.

G oups and organi zati ons whi ch oppose this interimaction include the Associati on of Concerned
Envi ronnental i sts, the Coalition for Health Concern, and the Kentucky Radi ation Control Branch
(RCB). Those opposing the interimrenedial action generally expressed a concern that
insufficient information is available to select a renedial action and that this renedy is not
cost effective.

Community response to the alternatives is presented in the responsi veness sunmary whi ch
addresses coments received during the public neeting and the public coment period.

2.9 Sel ected Renedy

The selected renmedy for the interimaction at the Northwest Plume is Alternative 2. The
principle objectives of this action are to initiate a first phase renedial action, which in
conbi nation with possible future renedial actions for ground water, will ultimately result in
achieving the final renmedial goals for the site. The ground water will be extracted at two

l ocations and punped to nobile treatnent units. The first well location is just north of the
pl ant on DOE property. The second well location is at the northern tip of the nost contamn nated
portion (TCE greater than 1000 ug/l) of the plume (Figure 3). The contaninated ground water
will be punped at a rate based on the predictions provided by ground water nodeling. The rate
at which the ground water will be extracted will be adjusted to reduce further contribution to
contami nati on northwest of the plant w thout changi ng hydraulic gradi ents enough to nobilize
DNAPL or significantly affect other plunes. Data gathered during the operation will be used to
nodi fy the nodel in order to optimze hydraulic containnent by adjusting flow fromthe
extraction wells.

The extracted ground water will be collected and piped to the treatnment system consisting of two
ion exchange units followed by an air stripper unit. The anmount of water discharged will be
limted by the flow capacity of the skid nmounted treatnent units. The treated water will be

di scharged through Kentucky Pollution D scharge Elimnation System (KPDES) permtted outfall

001. This outfall is |ocated on DCE property and di scharges into Big Bayou Creek.

lon exchange is a process by which an ion is captured froma solution and replaced with a
different ion. The capture takes place by chem sorption onto an el ectrochem cally charged resin
surface. Anion exchange resin beads are conposed of chem cals which carry positive charges.

The resin contains anions adsorbed into the surface of the resin beads. Pertechnetate (Tc( 4-
1) ions have a greater affinity for the resins under consideration than other ions in the ground
water so that pertechnetate ions tend to preferentially adsorb onto the surface of the resin.



Lab and bench scal e studi es using ion exchange to renove [99] Tc have shown this nethod to be
effective. Ar stripping is a process by which water containing VOCs is brought into contact
with air. The stripper will be designed to reduce the concentrations of TCE in the water. Qher
VOC cont ami nants such as TCE degradati on products are present in nuch snaller concentrations so
that anair stripper that renoves the TCE will also renobve other volatiles that m ght be present
The effectiveness of this technology is enhanced by exposing an increased surface area of
contam nated water with the airstream This is acconplished by perform ng the operation in
packed towers. Conventional air strippers spray water into the top of the colum and all ow the
water to trickle over the packing. Ar is blown into the bottomof the tower and contacts the
water in a countercurrent flow In the event that air stripping is selected, it will be
necessary to install a filter systemto elimnate nobilization of contam nation into the air.
The decision to install these filters is based upon EPA OSWER Policy Directive 9355.0-28, and
Sections 300.430(e)(7)(i) and 300.430(e)(9)(iii)(D of the NCP, which sets forth the statutory
preference for inplenenting acti ons which enploys effective treatnent.

It may be necessary to obtain a pernmt for discharging TCE into the airstream A Kentucky water
withdrawal permt nay al so be required by the State for withdrawal, diversion, or public
transfer of nore than 10,000 gallons per day public water fromits source. The State al so may
require construction and operating pernmts for the construction of the wastewater treatnent
facility. Estinmated cost of the hydraulic containnent renedy is presented in Table 3.

The DOE will begin to prepare a detailed design of the treatnent system when EPA and the

Kent ucky Division of Waste Managenent concur with the ROD for this interimaction, in accordance
with the approved |CM Wrk Plan. The conceptual proposal presented in the Techni cal Menorandum
for InterimAction of the Northwest Plune suggests the follow ng system Gound water woul d be
punped into a nanifold where it will be routed to the water into the treatnent system A sanple
val ve woul d be installed just before the treatnent systemfor inlet water sanpling. The water
then passes through an inlet filter which renoves suspended solids fromthe water. A side
streamis pulled off after the inlet filter to supply the treatability study for the iron
filings reactor on the south treatnent system The other treatnent systemw ||l not have an iron
filing reactor. The next split in the line allows the air stripping process to occur prior to
[99] Tc renoval if desired. The influent is split into two streans to supply each of the ion
exchange colums. Both streans pass through flow rate neters and curul ative flow neters in
route to the ion exchangers. Fromthe ion exchange col ums, the water passes another sanple
point and through a second ani on exchange columm to nonitor the discharge for radiation. The
treated water fromthe bottomof the air stripper is punped to either discharge or to the [99] Tc
treatnent loop. A sanple valve is provided after the punp discharge |line

The prinmary paranmeters to be nonitored are the influent and effluent concentrations of
contam nants. The data quality objectives (DQD for these paraneters will include |evel
(field data), Il (field scintillation), and |1l (laboratory data). |Influent and effl uent
concentrations will be nonitored on a daily basis throughout the testing program Each
treatnent systemw ||l be sanpled on alternate days. Analytes initially will included [99]Tc,
TCE, and pH, although this list nay be expanded or reduced as the program evol ves upon
concurrence by EPA and KDEP.

Pi ezormetric nmeasurenents of the water table will be made throughout the programto gather data
necessary for ground water nodeling and to denonstrate gradients toward the collection wells.

These neasurenents will meet the criteria for DQO level |I. Cumulative flows will be nonitored
in order to establish resin capacity in the ion exchange treatnent system The DQO | evel for
these measurenents will be level 1. DQlevel | &1l analyses will be perforned by personne

on-site. Each treatnment facility will be sanpled every other day. Mnthly sanples will be taken
fromboth treatnent facilities on the first working day of each month. The frequenci es nay be
changed when sufficient data has been accurul ated to nake nore infornmed judgnents about data



adequacy. Changes in frequencies or in operating paraneters will occur only after concurrences
by EPA and the Commonweal th of Kentucky. Monthly replicate sanples taken by onsite personne

wi Il be analyzed by | aboratory personnel. The cost of the analysis of the replicates is
estimated to be $100/sanple for TCE, $40/sanple for [99] Tc, and $200/sanple for nmetals. O her
conpounds that will be analyzed on a nonthly basis include TCE degradation products and ot her
or gani ¢ conpounds.

Tabl e 3. Estimated Cost of Hydraulic Contai nment Remedy
Surface water discharge, Air Stripper with carbon filtration, double-walled piping
Capital Investnent of Hydraulic Containment Option with Air Stripping and |Ion Exchange Systens:
1. lon Exchange System $202,223
2. Air Stripping System $529, 370
3. Well Installation, |laboratory construction, piping and m scell aneous: $8, 713,171
Subtotal : $9, 444, 764
Conti ngenci es @5% $2, 361, 191
Total Capital Investnent: $11, 805, 955
Estimated Qperation and Mai ntenance (annual ly): $1, 719, 236
TOTAL COSTS:

Net Present Value assuming an inflation rate of 3.5%a discount rate of 7% and two years of
operation: $15,188, 190

Gbservation wells will be installed in the area proxinal to the extraction wells. Approxinately
20 observation wells will be installed near the pumping wells. Data |loggers will be installed
inthe well field to constantly nonitor ground water level. Al observation wells wll be use
in the effectiveness nonitoring program The purpose of the well effectiveness nonitoring is to
create and nmi ntain an adequate database on the hydrogeol ogic situation in the Northwest Plune
and to enabl e changes to be nmade in extraction/injection that will optimnm ze renediation and
containnent. This data base will be created using newy constructed and existing wells

Concurrent with the interimrenedial action proposed in Alternative 2, was a provision for a
treatability study to exam ne a prom sing innovative technology. In this treatability test,
ground water will be extracted fromwells just north of the plant and diverted fromthe
treatnent facility to a cylinder packed with iron filings in order to ascertain the
effectiveness of iron filings in destroying TCE and precipitating [99] Tc. Studi es exam ni ng
sorption of organic contam nants on well casing materials denonstrated that several chlorinated
organi ¢ conpounds di sappeared from sol ution over time when in contact wi th gal vani zed metal and
alum num Further investigation verified the di sappearance of chlorinated organi c conpounds
fromsolutions when in contact with various netals. The sanme effect was | ater denonstrated
using iron filings. The reacti on nechani smassociated with this innovative treatnment technol ogy
has not yet been fully explained. Pilot denonstrations have been conducted using an in situ
reactor which consisted of a wall conposed of 22% by wei ght iron and 78% by wei ght sand
constructed bel ow the ground perpendicular to the direction of flow of the ground water. A



source of mxed chlorinated organi c conpounds, including TCE, was enpl aced upstream of the wal
and it was denonstrated that the TCE concentration was reduced by 95% as a result of passing
through the reactive wall. Since iron will also reduce pertechnetate ion to insoluble
techneti um di oxi de, the reactive wall concept can al so be used for renoval of [99]Tc fromthe
ground water.

If the innovative technology is shown to be an effective treatnent technology, a feasibility
study will evaluate use of this technology as a reactive material placed as a vertical wall in
the contam nated aquifer. The wall woul d be designed to allow ground water to naturally flow

t hrough the reactive nedium and be passively treated wi thout extraction and treatnment at the
surface. The reactive wall concept shows great promise as a viable alternative to punp and
treat technology for ground water treatment. However, at this time, it is an emerging innovative
t echnol ogy whi ch needs further devel opnment before it can be utilized as a final renedy.

An additional aspect of the treatability study of this action is to evaluate, on a pilot plant
scale, the effectiveness of ion exchange technol ogy in renediation of ground water contani nated
with technetium

2.10 Statutory Determ nations

The DOE, EPA and Kentucky Division of Waste Managenent concur that the extraction and treatnent
systemw || satisfy the CERCLA 121(b) statutory requirenents of: providing protection of human
health and the environnent, attaining applicable or relevant and appropriate requirenents
directly associated with this action, being cost-effective, utilization of pernmanent sol utions
and alternative treatnent technol ogies to the nmaxi mumextent practicable, and a preference for
treatnment as a principle el enent.

Protection of Hunman Health and the Environnent

Al t hough the ground water within the contam nated plune is not currently used as a source of
drinking water for the local residents, under future use scenarios it presents a potentia
threat to human health and the environnment. The interimaction renedy initiates protection of
human health for the future users through mtigation of the spread of the plume until a final
action is deternmined. The renedy al so provides protection to the environnent by providing
treatnment of the extracted ground water prior to discharge, and effective nmanagenent of al
resi dual wastes generated during inplenmentation of the action

Conpl i ance with ARARs

The Conprehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA) of 1980 was
passed by Congress and signed into | aw on Decenber 11, 1980 (Public Law 96-510). This act was
intended to provide for "liability, conpensation, cleanup, and energency response for hazardous
subst ances rel eased into the environment and the cl eanup of inactive waste disposal sites." The
Super fund Arendnents and Reaut horization Act (SARA), adopted on Cctober 17, 1986 (Public Law
99-499), did not substantially alter the original structure of CERCLA but provi ded extensive
anendnents to it. In particular, 121 of CERCLA specifies that renedial actions for cleanup of
hazar dous substances nmust conply with requirenents or standards under federal or nmore stringent
state environnental |aws which are applicable or relevant and appropriate to the hazardous
substances or particular circunstances at a site. Inherent in the interpretati on of applicable
or relevant and appropriate requirenents (ARARs) is the assunption that protection of human
heal th and the environment is ensured

CERCLA on-site renedi al response actions nmust only conply with the substantive requirenments of a
regul ation and not the admnistrative requirenents to obtain federal, state, or local pernits



[ CERCLA 121(e). For the purposes of this ARAR summary, renedi ation of off-site ground water at
PGP is considered an "on-site" CERCLA response pursuant to the National Contingency Plan, 40
C. F.R 300.5.]

The final cleanup levels for the ground water are not addressed in this ROD because such goal s
are beyond the limted scope of this action. The final cleanup levels will be addressed by the
final renedial action ROD for the ground water integrator operable unit.

The treatnment systemfor the extracted ground water will neet all Federal and State surface
water quality standards. Additionally, the air stripper will be designed to neet the Federal
and State air quality standards. The treated ground water will neet the substantive

requi renents of the Kentucky Pollutant D scharge Elimnation System (KPDES) program for

di scharge to surface water.

A listing of ARARs (chemi cal -specific, location-specific, and action-specific) are provided in
Table 1 of this docunment. Pursuant to 300.430(f)(1)(ii)(C of the NCP an alternative which
doesn't neet federal or state ARARs can be selected if the action is an interimneasure that
woul d becone part of a final action which will attain ARARs.

Chemi cal - Speci fi c ARARs

The principal contam nants of concern in the off-site ground water are [99] Tc and TCE
Therefore, available chem cal -specific criteria that have been promul gated under federal and
Kentucky state law that are applicable to this response action are listed in Table 1. TCE
degradation products, netals, and gross al pha and beta activity will be included in the |ist of
anal ytes and anal yzed on a routine basis.

The Kentucky Water Quality Standards nondegradation policy [Title 401 Kentucky Adm nistrative
Record (KAR), Chapter 5:029(2)] is to safeguard the surface waters of the state for their

desi gnated uses, to prevent the creation of any new pollution, and to abate existing pollution.
The Kentucky regulations |list six use-designation categories for Kentucky's surface waters (KAR
5:026). Specific water quality standards are pronul gated for each use category. Big Bayou O eek
is not specifically listed and given a use classification in the Kentucky water regul ati ons (401
KAR 5:026); however, it is classified by reference for warmwater aquatic habitat, and prinary
and secondary contact recreation [401 KAR 5:026; KAR 5:200(2)]. The Kentucky WX for warm wat er
habitat are found in Title 401 KAR 5:031.

Also listed on Table 1 are the effluent limtations established for Qutfall 001 on Big Bayou
Creek (KPDES Permit No. KY0004049). This permt was revised and reissued, effective Novenber 1,
1992.

The chemical -specific federal and state regul ations for protection of the surface water are
presented bel ow in Table 4.

Radi ati on Protection Standards

Very few applicable standards are avail able for the cleanup of radi oactively contam nated CERCLA
sites. The Atomi c Energy Act (AEA) of 1954 and its anmendments del egated authority for control

of nuclear energy to DCE, the U . S. Nuclear Regulatory Commi ssion (NRC), and EPA. In addition,
certain states have regulatory authority and progranms for radi oactive waste. EPA s regul ations
are derived fromseveral other statutes as well and cover nany types of activities and all types
of radioactive nmaterials. The NRC |licenses the possession and use of various types of

radi oactive materials at certain types of facilities. Kentucky is an NRC agreenent state and, as
such, has its own authority and licensing regulations. DCE is authorized to control all types



of nuclear nmaterials at sites under its jurisdiction and is exenpt fromthe NRC |icensing and
regul atory requirenents.

DCE regul ations for handling and cl eanup of radioactive naterials are outlined in a series of
internal DOE Orders that are contractually binding to DOE contractors but are not considered by
EPA to be ARARs. However, DOE Orders are "general ly" consistent with, and "typically"
incorporate NRC technical requirenents that are appropriate for DOE operations and waste
managenent. Therefore, for the purposes of devel opment of ARARs, DOE Orders will be treated as
TBC gui dance.

If any wastes generated during drilling of wells or as treatnent residuals contain radionuclides
and are identified as RCRA-characteristic waste, the waste would then be termed "m xed waste."
In effect, mxed wastes are those containing a RCRA hazardous waste as defined in 40 CF. R 261
and a radi oactive waste subject to the AEA. RCRA regul ations apply to the hazardous conponent
of the waste, and AEA regul ations apply to the radi oactive conponent. Wen the application of
both standards is conflicting or inconsistent, RCRA yields to the AEA. Kentucky received fina
authorization to regul ate radi oactive m xed waste on Decenber 19, 1988 (53 Fed. Reg. 41164,

Cct ober 20, 1988); however, the state has not inplenented any regul ati ons governing the

radi oactive conponent of m xed waste.

EPA has promul gated MCLs for radionuclides in comunity water systens. These MCLs appear in two
forms-concentration limts for certain alpha enmtting radionuclides (40 C F.R 141.15) and an
annual dose limt for the ingestion of certain beta- and gamma-em tting radi onuclides (40 C F. R
141.16). Kentucky lists MCLs in the Kentucky Public and Sem public Drinking Water Regul ati ons,
Title 401 KAR Chapter 8:550, Section 4 which are identical to the federal MlLs. The use of MCLs
as ARARs are not appropriate for this action due to the fact that the extracted water will not
be reinjected back into the aquifer and the scope of this interimaction is not intended to
provi de ground water restoration. However, the treatnent systemdescribed in Alternative 2 will
be designed to provide treatnment to levels conparable with MCLs. Therefore, the MCL levels will
be utilized as renedial goals. The treatnment systemwill remain within conpliance paraneters as
long as the applicabl e substantive KPDES requirenents for discharge are naintained.

Subpart H of 40 C F.R 61 addresses atnospheric radi onuclide enissions fromDCE facilities and
may be applicable to airborne em ssions during cleanup of contam nated ground water. EPA has
issued a final NESHAP rule (54 Fed. Reg. 51654, Decenber 15, 1989) that limts em ssions of
radi onuclides to the anbient air fromDCE facilities to amounts that woul d not cause any nenber
of the public to receive an effective dose equivalent of 10 nremyear (40 CF. R 61.92).

DOE Orders. The radiation exposure limts for the general public defined in DOE Order 5400.5
(Radi ation Protection of the Public and the Environment, February 8, 1990) are: an effective
dose equi val ent (EDE) of 100 nremyear fromall exposure pathways and all DCE sources of

radi ation and a dose of |less than 500 remyear as a tenporary naxi mum exenption under specially-
perm tted and DCE-approved circunstances. The overriding principle of the DOE Order is that all
rel eases of radioactive material shall be ALARA.

DOE Order 5400.5 lists Derived Concentration Quides (DCGs) for radionuclide isotopes which are
based on a committed effective dose equival ent of 100 nreniyear for ingestion of air or water.
For liquid wastes containing radi onuclides which are discharged to surface waters, the best

avai | abl e technol ogy (BAT) must be used if the receiving water, at the point of discharge, would
receive radi oactive naterial at a concentration greater than the DCG Quidelines for selecting
the BAT are given. Inplenmentation of the BAT process is not required if annual releases to
surface water are below the DCG In the case of releases of nultiple radionuclides, the sum of
the fractional DCGs nust not exceed unity. The ingested water DCG for [99]Tc is 1.0E-4 G/nl.
In addition, effluent releases to surface water nust not result in exposures to aquatic



organi sns whi ch exceed an absorbed dose of 1 rad/d.
Locati on- Speci fi c ARARs

Locati on-specific requirenents "set restrictions upon the concentration of hazardous substances
or the conduct of activities solely because they are in special |ocations" (53 Fed. Reg. 51394).
Table 1 lists location specific ARARs that mi ght be pertinent to this remedial action

Aquatic resources. There are no federal wilderness areas, wildlife refuges, or scenic rivers
near PGDP. However, the land between the plant boundary and the Chio R ver was deeded or | eased
to the Kentucky Departnent of Natural Resources and Environnental Protection as part of the West
Kentucky WIdlife Managenment Area (WKWWA). There are no federal or state regul ations
specifically applicable to wildlife nmanagenent areas. However, the Kentucky Department of Fish
and Wldlife (KDFW nmnages the area. |In the event that any renedial activities would inpact
the WKWVA, DCE will consult w th KDFW

Action- Speci fic ARARs

Per f ormance, design, or other action-specific requirenents set controls or restrictions on
particular kinds of activities related to the nanagenent of hazardous waste (52 Fed. Reg

32496). Selection of a particular renmedial action at a site will invoke the appropriate
action-specific ARARs that may specify particul ar performance standards or technol ogies, as well
as specific environnmental |evels for discharged or residual chemcals. Federal and state

regul ations appear in Table 1 and are summari zed bel ow.

Construction Activities

Site preparation. Certain on-site construction activities nay be necessary to prepare the site
for renediation; these action mght include the devel opment of additional roads for vehicul ar
traffic or site cleaning activities. Airborne pollutants may result fromthese construction
activities. The prinmary concern is elevation of particulate concentrations resulting from
earthnoving and site-grading activities. The Kentucky Air Quality regul ations contain Genera

St andards of Perfornmance governing fugitive dust em ssions (401 KAR 63:010).

Stormwat er di scharges fromactivities at industrial sites involving construction operations
that result in the disturbance of five acres total |and have been included in the final rule for
NPDES pernmits for stormwater discharges (40 CF. R 122). Kentucky is devel opi ng storm water

di scharge regul ations; however, until they are pronul gated, they are operating under 40 C. F.R
122. This Rule specifies that Best Managenent Practices and sedi nent and erosion controls be
inplenented at a site to control stormwater runoff (57 Fed. Reg. 41176, Septenber 9, 1992).
Kent ucky does have a general permt in place for stormwater runoff fromconstruction sites

( KYP100000) .

Wel | construction. Although the construction of water withdrawal wells is regul ated under 401
KAR 6: 310, this action will be exenpted fromthis requirenent. The regulation is not applicable
for nmonitoring wells. However, wells nust be constructed by a certified driller [401 KAR

6: 310(3)] according to specified design factors [401 KAR 6:310(4)] and construction materials
[401 KAR 6:310(9)], as well as other requirements. Requirenments are also given for nonitoring
wel | construction [401 KAR 6:310(13)].

Pumpi ng. Water withdrawal permts are required under authority of KRS 151 and 401 KAR 4:010 for
well's or systens that punp greater than 10,000 gallon per day. Although a pernmit is not required
for a CERCLA action, the substantive requirenents of these regulations are applicable

Treatnent. As nentioned previously, no federal or state pernits are required for on-site CERCLA
response. However, conpliance with the substantive requirenents of any applicable permtting



processes are required. An air stripper with an air filter will be used to renobve TCE and ot her
degradation products fromthe water colum, and an ion exchange colum wll renove
radi onucl i des; nobile wastewater treatnent units will be utilized.

Air emssion control. Kentucky regulates air emssions via their Air Toxi cs Regulation (401 KAR
63: 022); the state has issued a "Quidance for Conpliance with the Air Toxics Rule." Since this
is a CERCLA action, no air permt would be required if em ssions exceed the standards, but the
threshold of TCE will not be exceeded in the air stripper. However, conpliance with the
substantive requirements will be fulfilled.

Di sposal of treatnent residuals. During operation, spent ion exchange el ements or other
treatnent residuals may be generated by the treatnent unit. Accunul ation or on-site storage of
this waste may be required prior to disposal. If the residuals are RCRA-characteristic waste and
are accunul ated for greater than 90 days, the 40 C.F.R 264 regul ations apply ("Contai ner
storage," Table 1). This wastewater treatnent unit selected for this action will be exenpt from
RCRA Subtitle C standards for tank systens, conveyance systens, and other ancillary equi pnent.
Under 40 CF. R 270.1(c)(2)(v), the action would be considered an action under 402 or 307(b) of
the dean Water Act, therefore fulfilling RCRA requirenents for exenption.

Pl acement of treatnent residuals containing RCRA-characteristic waste to another unit that has
not been designated as a Corrective Action Managenent Unit, will trigger the 40 CF. R 268 LDR
However, DCE applied for a one-year case-by-case extension under 40 CF. R 268.5 of the May 8,
1992, effective date of the LDRs applicable to Third/ Third m xed wastes generated and stored at
PGP, as well as 30 other sites (57 Fed. Reg. 22024, May 26, 1992). Wether the waste is
characterized as RCRA characteristic, LLW or mxed waste, it will be stored at an appropriate
facility at PGP which neets the substantive requirenments of RCRA

Transportation of treatnent residuals. RCRA hazardous waste nust be packaged in accordance with
Departnment of Transportation (DOT) regulations codified in 49 CF. R 175, 178, and 179 if
transporting occurs along public roads. In addition to the nanifest and pre-transport
requirenents of 40 C F.R 262, standards for |abeling, narking, and placarding are stated in 49
C. F.R 172. These requirenents are consi dered ARARs for hazardous or radioactive waste if the
action neets the prerequisites as a generator of a hazardous waste and the transportation of
wastes fromthe site to PGDP is considered an off-site action.

Di sposal of Treated Media

Direct discharge to surface water body. Direct discharge to a surface water body (see "direct
di scharge of treatment systemeffluent," Table 1) will be inplenented if the treated water neets
CWA State Water Quality Oriteria for the designated use of the water body and the substantive
requi renents of the Kentucky Pollutant D scharge Elimnation System (KPDES) effluent standards
for point source discharge to Qutfall 001 (KPDES Permt KY0004049). Table 1 lists these

st andar ds.

The extraction and treatnent systemwould neet all of the regulatory requirenments cited as ARARs
for this action. The final ground water effluent will neet all Federal and State water quality
standards for discharge to surface water. 1In the event that air stripping is selected, it will
be designed to neet the Federal and State air quality standards. This nmay include receipt or
nodi fication of the necessary permits, conpliance with all naintenance and reporting

requi renents, and adherence to treatnent perfornmance criteria.

It is premature to establish chem cal -specific ARARs for ground water at this time. Once the
ground water is punped to the surface, chemcal specific ARARs will apply in the form of
di scharge limts. Location-specific ARARs such as wetlands protection and acti on-specific ARARs



such as nonitoring wells will also apply.
Cost Effectiveness

The interimaction renedy enpl oys a proven technol ogy which affords overall effectiveness
proportional to its costs such that the renedy represents reasonable value. This action will
utilize a relatively inexpensive technology to initiate control of the source and nitigate the
spread of the contam nated ground water. This limted scal e contai nment operation shoul d reduce
the cost of the overall renediation of the integrator operable unit by retarding the mgration
of the high concentration portion of the plune. By extracting the ground water at the |ocations
proposed in this docurment, DOE will be able to mitigate the area of highest contami nation
through the use of four wells and portable skid nmounted treatnent units.

Utilization of Permanent Sol utions and Alternative Treatnent Technol ogi es

The objectives for this interimaction are to stabilize the site by mtigating the spread of the
nost contam nated portion of the plune. This action should provide protection for human health
and the environnent. However, it does not fully address the principle threats to human health
and the environnent posed by the Northwest Plune operable unit. Extraction and treatnent of
contam nants in the aquifer will achieve sone reduction in the contam nation at the site. This
is not the final action planned for the ground water contam nation. Subsequent actions will
address fully the principle threats posed by the conditions at the PGDP. Uilization of a
permanent solution will be addressed in the final decision docunent for the site

Preference for Treatnent as a Principle El enment

This interimaction satisfies the statutory preference for treatnent of the discharged effluent
as a principle elenment of the containnent system

2.11 Docunentation of Significant Changes

The Proposed Plan for InterimRenedial Action of the Northwest Plune, was rel eased for public
comrent on March 18, 1993. The Proposed Plan identified Alternative 2, extraction and
treatnent, as the preferred alternative. DCE has reviewed all witten and verbal comments
submitted during the public comment period. Upon review of these comments, it was deternined
that no significant changes to the renedy, as it was originally identified in the Proposed Pl an
Wer e necessary.



